Control of pyruvate carboxylase activity by the pyridine-nucleotide redox state in mitochondria from rat liver.
Pyruvate carboxylation by isolated mitochondria from rat liver is inhibited by t-butylhydroperoxide in a fully reversible manner. The rate of malate formation at 10 mM pyruvate was decreased by some 80% by 30 microM t-butylhydroperoxide. The effective peroxide concentration was dependent on the mitochondrial hydrogen supply, being increased to about 120 microM in the presence of 50 microM palmitoylcarnitine. Regarding the mechanism(s) of the t-butylhydroperoxide action, pyruvate transport and intramitochondrial energy or activator supply are unlikely involved, because the effect also took place with alanine as the substrate and was not accompanied by a change in the intramitochondrial levels of adenine nucleotides and acetyl-CoA respectively. However, t-butylhydroperoxide caused a rapid fall in the 3-hydroxybutyrate/acetoacetate ratio and a marked increase in the oxidized glutathione content. Therefore, experiments were designed to disclose the participation of the respective redox couples in the expression of pyruvate carboxylase activity. From measurements of NADPH, NADH, oxidized and reduced glutathione contents of mitochondria incubated under a variety of conditions, evidence has been obtained indicating that the mitochondrial NADH supply represents an important factor in the regulation of pyruvate carboxylase activity. The results presented seemingly provide a new basis for the understanding of the functional relationship between beta-oxidation and pyruvate carboxylation.